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3 5 3 . 3 0  sec. Apo l lo  1 4  p i t c h  
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1 4 0 , 0 9 4  lbs .  

I t  i s  p lanned  t h a t  i n  case of  f a i l u r e  of  t h e  gu idance  
sys tem d u r i n g  o r  b e f o r e  T L I ,  t h e  c r e w  may p r o v i d e  a t t i t u d e  con- 
t r o l  manual ly  (see Reference  1). A c o n s t a n t  p i t c h  r a t e  w i l l  be  
used ,  r a t h e r  t h a n  t h e  p i t c h  ra te  de te rmined  by t h e  gu idance  equa- 
t i o n s .  S i m u l a t i o n s  o f  t h e  S-IVB second burn  have been  made t o  
d e t e r m i n e  whether  o r  n o t  a p r o p e l l a n t  p e n a l t y  r e s u l t s  from t h e  
u s e  of a c o n s t a n t  p i t c h  ra te .  

The o p e r a t i o n a l  t r a j e c t o r y  p r o f i l e  and a c o n s t a n t  
p i t c h  p r o f i l e  w e r e  s i m u l a t e d .  
t i o n a l  t r a j e c t o r y  f o l l o w s  approximate ly  a p a r a b o l i c  l a w ,  s t a r t i n g  
a t  -.11 d e g r e e s / s e c  a t  t h e  beg inn ing  of  T L I ,  i n c r e a s i n g  t o  a maxi- 
mum of  - .032 d e g r e e s / s e c  a t  t h e  c e n t e r  of t h e  b u r n ,  and d e c r e a s i n g  
t o  a b o u t  -.11 degrees/sec a t  t h e  end of  t h e  b u r n .  

The p i t c h  ra te  from t h e  opera-  

A c o n s t a n t  p i t c h  r a t e  v a l u e  o f  - .058 d e g r e e s / s e c  w a s  
de t e rmined  by a t a r g e t i n g  run  t o  a c h i e v e  t h e  same TLI  t e r m i n a l  
c o n d i t i o n s .  A comparison of  t h e  t w o  c a s e s  i s  g i v e n  below: 

140,085 l b s .  C o n s t a n t  p i t c h  
r a t e  p r o f i l e  3 5 3 . 3 2  sec. 

The r e s u l t s  show t h a t  t h e  c o n s t a n t  p i t c h  ra te  p r o f i l e  
i s  s l i g h t l y  i n f e r i o r  t o  t h a t  produced  by t h e  launch  v e h i c l e  
g u i d a n c e ,  i n j e c t i n g  9 lbs  less i n t o  a t r a n s l u n a r  t r a j e c t o r y .  
Thus,  t h e  manual gu idance  employing a c o n s t a n t  p i t c h  ra te  s h o u l d  
n o t  a d v e r s e l y  a f f e c t  t h e  i n j e c t i o n  c a p a b i l i t y  of t h e  S-IVB t o  
a s i g n i f i c a n t  e x t e n t .  
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